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(3) Goggle type image display apparatus. 



@ The apparatus includes left and right Image 
display optical blocks (2, 3), an optical block 
distance ajdusting mechanism (34) for adjust- 
ing the distance between the left and right 
optical blocks, and a housing for containing the 
left and right optical blocks and the optical 
block distance adjusting mechanism. The left 
and right optical blocks and the optical block 
distance adjusting mechanism are mounted as 
a unit on a support frame fixed within the 
housing (5). 
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BACKGROUND OF THE INVENTION 

This Invention relates to a goggle type Image die- 
play apparatus having a distance adjusting mecha- 
nism for adjusting the distance between left and right 
optical blocks to bring them En alignment with the op- 
erator's eyes. 

For example, U. 8. Patent Nos. 4,933,755, 
4,695,129 and 4,636,866 discJose goggle type Image 
display apparatus wearable like a goggle to permit a 
user to see the image presented on Image display 
optical blocks such as liquid crystal displays. The 
goggle type Image display apparatus includes left 
and right optical blocks, an optical block distance ad- 
Justing mechanism for adjusting the distance be- 
tween the optical blocks to bring them into alignment 
with the eyes, a goggle-shaped housing (cover) for 
containing the left and right optical blocks and the 
optical block distance adjusting mechanism, and left 
and right bows attached to the left and right sides of 
the housing. The left and right bows allow the appa- 
ratus to be worn as goggles. The optical block dis- 
tance adjusting mechanism is used to bring the left 
and right optical blocks Into alignment with the left 
and right eyes so t hat the user can see the Image pre- 
sented on the left and right optical blocks with his left 
and right eyes. 

However, the conventional goggle type image 
display apparatus is arranged to attach the left and 
right optical blocks and the optical block distance ad- 
Justing mechanism directly to the housing. This ar- 
rangement requires for the housing to have a suffi- 
cient mechanical strength and results in a complex 
housing structure. In addition, the relative position be- 
tween the optical blocks cannot be adjusted before 
the optical block distance adjusting mechanism is at- 
tached to the housing. Furthermore, the optical 
blocks and the optical block distance adjusting mech- 
anism cannot be adjusted or repaired without disas- 
sembling the image display apparatus. 

SUMMARY OF THE INVENTION 

Amain object of the invention is to solve the prob- 
lems associated with the conventional goggle type 
image display apparatus. 

It Is another object of the invention to provide an 
improved goggle type Image display apparatus which 
can be assembled and disassembled with ease. 

It Is another object-of the Invention to provide an 
improved goggle type Image display apparatus which 
can adjust the positions of the optical blocks and the 
optical block distance adjusting mechanism with 
ease. 

It Is still another object of the invention to provide 
an improved goggle type image display apparatus 
which has a simple housing structure. 

There Is provided, in accordance with the Inven- 



tion a goggle type image display apparatus wearable 
on a user's head for presenting a visible image there- 
on. The image display apparatus comprises left and 
right optical blocks each having display means for 

5 representing an image thereon, a goggle-shaped 
housing for containing the left and right optical blocks, 
a support frame for sJidabiy supporting the left and 
right optical blocks, and distance adjusting means 
mounted on the support frame for sliding the left and 

10 right optical blocks along the support frame toward 
and away from each other within the housing. 

In another aspect of the Invention, there Is pro- 
vided a goggle type image display apparatus wear- 
able on a user's head for presenting a visible Image 

15 thereon. The image display apparatus comprises left 
and right optical blocks each having a liquid crystal 
display for presenting an image thereon, a light pro- 
vided on the rear side of the liquid crystal display for 
Illuminating the image presented on the liquid crystal 

20 display, an eye lens on which the image illuminated 
by the light Is incident, and a lens support member for 
supporting the eye lens for movement to provide a va- 
riable focal distance. The image display apparatus 
also Includes a support frame for slldably supporting 

25 the left and right optical blocks, a goggle-shaped 
housing for containing the left and right optical blocks 
and the support frame, distance adjusting means 
mounted on the support frame for sliding the left and 
right optical blocks along the support frame toward 

30 and away from each other within the housing, mount- 
ing means for mounting the support frame on the 
housing with the left and right optical blocks and the 
distance adjusting means being attached on the sup- 
port frame, and a head band rotatably attached at the 

38 opposite ends thereof to the housing, the head band 
being capable of folding over the housing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

40 This invention wDI be described in greater detail 
by reference to the following description taken in con- 
nection with the accompanying drawings, in which: 
Fig. 1 1s a perspective view showing one embodi- 
ment of a goggle type image display apparatus 
46 made in accordance with the invention; 

Fig. 2 is a plan view showing the optical block 
used In the goggle type image display apparatus 
of Fig. 1; 

Ffg. 3 is an exploded perspective view of the opt- 
so leal block used In the goggle type image display 
apparatus of Fig. 1; 

Fig. 4 is an exploded perspective view of the opt- 
ical block distance adjusting mechanism used in 
the goggle type Image display apparatus of Fig. 
«5 1; 

Fig. 5 is a perspective view showing an alterna- 
tive embodiment of the goggle type Image display 
apparatus of the Invention; 
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Fig. 6 Is an exploded perspective view showing 
the lower cover used in the goggle type image 
display apparatus of Fig. 5; 
Fig. 7 Is an elevational view showing the projec- 
tion of the lower cover of Fig. 6; 
Fig. 8 is an exploded perspective view of the bow 
used in the goggle type Image display apparatus 
of Fig. 5; 

Fig. 9 is a perspective view showing an alterna- 
tive embodiment of t he goggle type image display 
apparatus of the invention; 
Fig. 10 Is an exploded perspective view showing 
the headband and earphone attaching mecha- 
nism used in the goggle type image display ap- 
paratus of Fig. 9; 

Fig. 11 Is a perspective view showing another 
type of head band which may be used in t he gog- 
gle type Image display apparatus of the inven- 
tion; 

Fig. 12 Is a perspective view showing the head 
band of Fig. 11 in its folded condition; and 
Fig. 13 is an exploded perspective view showing 
the head band of Fig. 11. 

DETAILED DESCRIPTION OF THE INVENTION 

With reference to the drawings, and In particular 
to Fig. 1 , there is shown a goggle type Image display 
apparatus embodying the Invention. The goggle type 
image display apparatus, generally designated by the 
numeral 1 , Includes left and right Image display opti- 
cal blocks 2 and 3, an optical block distance adjusting 
mechanism 4 for adjusting the distance between the 
left and right optical blocks 2 and 3. a goggle-shaped 
housing (cover) 5 which contains the left and right 
optical blocks 2 and 3 and the optical block distance 
adjusting mechanism 4, left and right side cases 6 and 
7 positioned on the left and right sides of the housing 
5, bows 8, and earphones 9 attached to the side cas- 
es 6 and 7. As shown in Fig. 2, each of the optical 
blocks 2 and 3 includes a liquid crystal display (LCD) 
1 1 , a back light positioned in rear of the display 1 1 , a 
prism 13, and an eye lens (non-spherical lens) 14. 
The back light 12 is used to illuminate the image pre- 
sented on the liquid crystal display 11. The illuminat- 
ed image is refracted and incident upon the eye lens 
14. 

Referring to Fig. 3, the eye lens 14 are mounted 
on a lens support ring 1 5. A pair of projections 1 6 and 
17 are formed on the outer peripheral surface of the 
lens support ring 15 and spaced at an angular dis- 
tance of 1 80°. The projections 16 and 1 7 are inserted 
in slits 20 and 21 formed in the inner peripheral sur- 
face of a lens support bore 19 formed in a spacer 18 
so that the lens support ring 15 and the eye lens 14 
can slide within the lens support bore 1 9. When a vis- 
ibility adjusting dial 22 is rotated to adjust the visibil- 
ity, a cylindrical lens bracket 26 rotates through the 



gear 23 provided on the dial 22, a pinion 24 and a gear 
25. As a result, a pair of inclined projection operating 
slits 27 and 28 formed in the lens bracket 26 push the 
projections 1 6 and 1 7 to slide t he lens support ring 1 5 

5 and the eye lens 14 forward and rearward so as to 
change the focal distance of the eye lens 14. 

Referring to Fig. 4, the optical block distance ad- 
Justing mechanism 4 Includes a pair of racks 31 and 
32 provided on the left and right optica) blocks 2 and 

10 3, a pinion held in mesh engagement with the racks 
31 and 32, and a distance adjusting dial 34 on which 
the pinion is provided on its side surface. When the 
distance adjusting dial 34 is rotated in one direction, 
the left and right optical blocks 2 and 3 slide toward 

is each other. When t he distance adjusting dial 34 is ro- 
tated In the other direction, the left and right optical 
blocks 2 and 3 slide away from each other. The left 
and right optical blocks 2 and 3 and the optical block 
distance adjusting mechanism 4 are mounted on a 

20 support frame 41 . The optical blocks 2 and 3, t he opt- 
ical block distance adjusting mechanism 4 and the 
support frame 41 are provided as a unit. The support 
frame 41 is formed in a square form including upper 
and lower rails 42 and 43 parallel with each other, left 

26 and right coupling members 44 and 45 coupling the 
left and right ends of t he rails 42 and 43, and a center 
coupling member 46 coupling the centers of the rails 
42 and 43. A projection 47 is provided on one side of 
each of t he optical blocks 2 and 3 for a prism. The pro- 

30 jection 47 is placed between the upper and lower rails 
42 and 43. Upper and lower brackets (sliders) 49 and 
50 are attached through bolts 48 ... 48 to the upper 
and lower portion of the projection 47 to hold the up- 
per and lower rails 42 and 43 so that the left and right 

35 optical blocks 2 and 3 can slide along the support 
frame 41 toward and away from each other. 

A dial support member 51 extends from the cen- 
ter of the upper rail 42 of the support frame 41. The 
dial support member 51 has a dial support shaft 52 

40 at its upper portion. The dial support shaft 52 is insert- 
ed on a bearing hole 53 formed in the distance adjust- 
ing dial 34 and the pinion 33 so that the distance ad- 
justing dial 34 and the pinion 33 are mounted ro tat- 
ably on the support frame 41. The upper and lower 

46 portions of the pinion 33 are held in mesh engage- 
ment with the racks 31 and 32 formed on the left and 
right optical blocks 2 and 3. The distance adjusting 
dial 34, the pinion 33 and the racks 31 and 32 are sup- 
ported by a rack holder 55 attached to one side sur- 

50 face of the support frame 41 by means of a bolt 54. 
The numerals 56 and 57 designate hinges for the left 
and right side cases mounted to the left and right cou- 
pling members 44 and 45 of the support frame 41. 
In such a manner, the left and right optical blocks 

55 2 and 3 and the optical block distance adjusting 
mechanism 4 are attached to the support frame 41. 
After the positions of the optical blocks 2 and 3 and 
the optical block distance adjusting mechanism 4 are 
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adjusted, the support frame 41 Is mounted on the 
housing 5. The side cases 6 and 7 are attached to the 
hinges 56 and 57. 

In the goggle type Image display apparatus of the 
invention, the brackets 49 and 50 are used to certain- s 
ly attach the optical blocks 2 and 3 to the support 
frame 41 for sliding movement with ease. The dial 
support shaft 52 provided on the support frame 41 Is 
used to certainly attach the optical block distance ad- 
justing mechanism 4 to the support frame with ease. 10 
Since the pinion 33 engages with the racks 31 and 32 
of the optical blocks 2 and 3 after the optical blocks 
2 and 3 are positioned in place, it is possible to adjust 
the positions of the optical blocks 2 and 3 and the opt- 
ical block distance adjusting mechanism 4 with ease. is 

Referring to Figs. 6 to 8, there is Illustrated a sec- 
ond embodiment of the goggle type image display ap- 
paratus of the invention. Like reference numerals 
have been applied to Figs. 5 to 8 with respect to the 
equivalent components used in the first embodiment 20 

In this embodiment, the goggle type image dis- 
play apparatus 1 includes left and right image display 
optical blocks 2 and 3, a goggle-shaped housing (cov- 
er) 5 to which the optical blocks 2 and 3 are attached, 
and a nose pad 58 mounted on the cover 5. The nose 25 
pad 58 is mou nted on t he cover 5 for movement to the 
left and right between the eye lenses 14, 14 which 
constitute the left and right optical blocks 2 and 3. Vis- 
ibility adjustment dials 22 and 22 are provided to 
move the eye lenses 14 and 14 of the left and right 30 
optical blocks 2 and 3 In the directions Indicated by 
the arrows A and B of Fig. 5 so as to adjust the visi- 
bility. 

The cover 5 is divided into front and rear covers 
50 and 60. The rear cover 60 is further divided Into up- $3 
per and lower covers 61 and 62, as shown in Fig. 6. 
The lower cover 62 is formed with windows 63 and 64 
facing to the left and right eye lenses 1 4 and 1 4 of the 
left and right optical blocks 2 and 3. A recess 65 is 
formed between the windows 63 and 64 for attach- 40 
ment to the nose pad. The upper cover 61 is formed 
with a projection 66 at a position corresponding to the 
recess 65 of the lower cover 62, as shown In fig. 7. 
The nose pad 58 has a portion 67 having a U-shaped 
cross section for engagement with the upper end of 45 
the bottom surface 68 of the recess 65 so that the 
nose pad 58 can be mounted on the lower cover 62 
for sliding movement to the left and right within the re- 
cess 65. When the upper cover 61 is mounted on the 
lower cover 62, the projection 68 of the upper cover 50 
61 pushes the portion 67 so as to prevent separation 
of the nose pad 58 from the lower cover 62. 

After the user wears the goggle type image dis- 
play apparatus of this embodiment, he may use the 
lens distance adjustment dial 4 to bring the left and 55 
right eye lenses 14 and 14 in alignment with the left 
and right eyes while holding the leftand right side por- 
tions of the cover 5. In this case, the user can move 



the nose pad 58 carried on his nose to the left or right 
so as to adjust the distance between the left and right 
eye lenses 14 and 14 and the position of the nose pad 
58 by moving the cover 5 to the left or right with his 
hands. 

Although the nose pad 58 cannot slide under the 
resistance of friction between the portion 67 and the 
recess 65 without exerting a pressure exceeding a 
predetermined value. It Is preferable to further sup- 
press the sliding movement of the nose pad 58 by a 
leaf spring mounted on the portion 67. It is also pre- 
ferable to provide a lock button on the lower cover 62 
so as to prevent the movement of the nose pad 58 af- 
ter the adjustment of the position of the nose pad 58. 

Referring to Fig. 8, the sidepiece 8 includes a 
bow 69 turned at Its one end In a U-shaped form and 
a slider 70 mounted on the other end of the bow 69. 
Each of the side covers 6 and 7 are divided into left 
and right halves 71 and 72. A slide guide rail 73 is pro- 
jected on the inner peripheral surface of one 72 of the 
halves for guiding the sliding movement of the side- 
piece 8 and the earphone 9. An elongated window 74 
is formed in the other half 71 . The elongated window 
faces to the slide guide rail 73. The slide guide rail 73 
and the window 74 are utilized to attache the side- 
piece 8 and the earphone 9 to the side covers 6 and 
7 for sliding movement A rail receipt groove 75 Is 
formed in one side surface of the slider 70. The slide 
guide rail 73 engages with the rail receipt groove 75 
so that the slider 70 can be mounted on the slide 
guide raO 73 for sliding movement The slider 70 is 
urged for sliding movement along the slide guide rail 
73 into pressure contact with a stopper 77 provided 
on the half 72 under the resilient force of a coil spring 
76. A bearing piece 78 projects from the other side 
surface of the slider 69. The bearing piece 78 has a 
tip portion extending outwardly through the window 
74. A recess 79 is formed in the side surface of the 
bearing piece 78. A leaf spring 80 is mounted In the 
recess 79 to maintain the earphone at its vertical pos- 
ition (when the apparatus is worn on the ear) or its 
horizontal position (when the apparatus is not worn 
on the ear). 

Description will be made to the structure of the 
earphones 9. teftand right bearing pieces 81 and 82 
are formed on the u pper end portions of t he earphone 
9. The bearing piece 81 is formed with a projection 83 
pushed by the leaf spring 80. The projection 83 is in- 
serted in the recess 79 formed in the slider 70. Astep- 
ped screw 84 is used to couple the bearing pieces 78, 
81 and 82 with the bearing piece 78 being held be- 
tween the left and right bearing pieces 81 and 82 so 
that the earphone 9 can be attached rotatably to the 
tip end of the slider 70. When the earphone 9 Is In its 
vertical position, the one side surface of the projec- 
tion 83 Is pushed under the resilient force of the leaf 
spring 80 to push the earphone 9 against the one half 
71. As a result, the earphone 9 Is held in its vertical 
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position. When the earphone 0 is rotated upward at 
about 90 degrees from the vertical position, the other 
side surface of the projection 83 Is pushed under the 
resilient force of the leaf spring 80 to hold the ear- 
phone 9 at its horizontal position. 

When t he goggle type Image display apparatus is 
arranged 1 b worn with the bows 69 being put on the 
respective ears, the earphones 9 are held at the hor- 
izontal positions to avoid the Interface. When the eye 
lenses 14 are adjusted into alignment with the re- 
spective eyes, the coil spring 76 will expand or com- 
press to automatically adjust the positions of the side- 
pieces 8 and the earphones 9. Thereafter, the ear- 
phones 9 may be moved to the vertical position to 
place the earphones 9 into the worn condition. 

The mechanism for adjusting the positions of the 
sidepieces 8 and the earphones 9 is not limited to the 
illustrated one. A rack and pinion mechanism may be 
used. 

Referring to Figs. 9 and 10, there Is illustrated a 
third embodiment of the goggle type image display 
apparatus of the invention. Like reference numerals 
have been applied to Figs. 9 and 10 with respect to 
the equivalent components used In the first and sec- 
ond embodiments. 

In this embodiment, the left and right side covers 
6 and 7 are formed at one ends thereof with flanges 
86 and 86 for attachment of the head band 85. The op- 
posite ends of the head band 85 are rotataUy mount- 
ed through stepped bolts 87 on the facing inner side 
surfaces of the flanges 86 and 86. The head band 85 
is arranged to have an adjustable length. The head 
band can rotate through about 90 degrees between 
its horizontal and vertical positions with respect to the 
side covers 6 and 7. 

Referring to Fig. 10, bearings 88 are provided 
centrally on the outer side surfaces of the left and 
right flanges 86 and 86 for attachment of the ear- 
phones 9. A recess 89 Is formed In the lower portion 
of the outer side surface of each-of the flanges 86 
and 86 for receipt of the corresponding one of leaf 
springs. A leaf spring 90 is mounted in the recess 89 
to maintain the corresponding earphone 9 at Its vert- 
ical position (when the apparatus is worn on the ear) 
or its horizontal position (when the apparatus is not 
worn on the ear). 

Description will be made to the structure of the 
earphones 9. Left and right bearing pieces 91 and 92 
are formed on the upper end portions of the earphone 
9. The bearing piece 92 is formed with a projection 93 
pushed by the leaf spring 90. The projection 93 of the 
earphone 9 is inserted in the recess 89 formed in the 
outside surface of the flange 86. A stepped screw 94 
is used to couple the bearing pieces 68, 91 and 92 
with the bearing piece 88 being held between the left 
and right bearing pieces 91 and 92 so that the ear- 
phone 9 can be attached rotataWy to the flange 86. 
When the earphone 9 Is rotated in alignment with the 



side covers 6 and 7, the one side surface of the pro- 
jection 93 is pushed under the resilient force of the 
leaf spring 90 to push the earphone 9 against the out- 
er side surface of the flange 86. As a result, the ear- 

5 phone 9 is held in alignment with the side covers 6 
and 7. When the earphone 0 is rotated outward at 
about 90 degrees from this position, the other side 
surface of the projection 93 Is pushed under the re- 
silient force of the leaf spring 00 to hold the earphone 

10 9 in pressure contact with the end surface 95 of the 
side covers 6 and 7 so that it can be held normal to 
the side covers 6 and 7. 

When the goggle type image display apparatus 1 
of this embodiment is put on the head Ike a goggle, 

15 it is brought into an open condition where the head 
band 85 is rotated upward at about 90 degrees and 
the left and right earphones 9 and 9 are rotated out- 
ward at about 90 degrees. Thereafter, the head band 
85 is inclined at a desired angle to hook the head band 

20 85 on the rear portion of the head. The left and right 
earphones 9 and 9 are rotated inward at about 90 de- 
grees so t hat the left and right earphones 9 and 9 are 
closed and put on the ears. 

Referring to Figs. 11 to 13, there Is Illustrated an- 

26 other embodiment of the goggle type image display 
apparatus of the invention. In this embodiment, the 
head band can be folded for convenience of carriage. 
The left and right side covers 6 and 7 are foldably at- 
tached to the cover main portion 96. The head band 

30 85 has its opposite ends attached to the left and right 
side covers 6 and 7 and ft is divided into left and right 
elastic band portions 97 and 98 and left and right non- 
elastic band portions 99 and 100. The side covers 6 
and 7 are rotatably attached at their one ends to the 

35 cover main portion 96 through a hinge 101 (Fig. 12) 
and at the other ends thereof to a band bracket 103 
through a stepped bolt 102 (Fig. 13). The elastic band 
portions 97 and 98 of the band 85 is attached to the 
band bracket 103. Each of the elastic band portions 

40 97 and 98 includes a holder 104, and a slider 105 at- 
tached to the holder 104 for sliding movement. The 
holder 104 includes a holder main portion 106 and a 
cover portion 107. The holder main portion 106 Is pro- 
vided on its one side surface with upper and lower 

45 slide guide rails 1 08 and 1 09. Hie sJ ide guide rails 1 08 
and 109 are formed in their facing surfaces with 
grooves 110 ... 110 at predetermined Intervals for 
positioning the slider. 

The slider 105 is inserted between the upper and 

so lower slide guide rails 108 and 109 for sliding move- 
ment along the slide guide rails 108 and 109. Upper 
and lower projections 111 and 111 are formed on the 
upper and lower surfaces of the one end portion of 
the slider 105. The projections 111 and 111 engage 

55 with the grooves 110 and 110 formed In the facing 
surfaces of the upper and lower slide guide rails 108 
and 109 to position the slider 105. The numeral 112 
designates a slot formed in the one end portion of the 
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slider 105 between the projections 111 and 111. The 
slot 1 1 2 is effect to engage and disengage t he projec- 
tions 111 and 111 with the grooves 110 and 110 in a 
resilient manner during the sliding movement of the 
slider 105. The slider 105 Is provided at the other end 
thereof with upper and lower bearing pieces 113 and 
114. The band bracket 103 has a bearing piece 115 
rotatably attached to the slider between the bearing 
pieces 113and 114 by means of a spring pin 116. The 
holder main portion 1 06 is provided at its one end wit h 
upper and lower bearing pieces 117 and 118. The 
elastic band portions 97 and 96 and the non-elastic 
band portions 99 and 100 are foldably coupled by 
means of spring pins 120 each of which extends 
through a bearing piece 11 9 formed on one end of the 
corresponding one of the non-elastic band portions 
99 and 100 inserted between the bearing pieces 117, 
118 and 119. The left and right non-elastic band por- 
tions 99 and 100 are provided at their end portions 
with bearing pieces 121, 122, 123 and 124, respec- 
tively. These bearing pieces 121 to 124 are stacked 
and coupled by means of a spring pin 125 so as to ro- 
tatably couple the left and right non-elastic band por- 
tions 99 and 100. The numeral 9a designates ear- 
phones. 

When the goggle type image display apparatus 1 
of this embodiment Is put on the head like a goggle, 
the head band 85 is rotated upward at about 90 de- 
grees through the band bracket 103 with the elastic 
band portions 97 and 98 being used to expand the 
head band 85. Thereafter, the head band 85 Is in- 
clined at a desired angle to fasten the head band 85 
Into pressure contact wit h the rear portion of the head 
so that the goggle type image display apparatus is 
certainly put around the head by the head band 85. 
After the goggle type image display apparatus has 
been used, the left and right side covere 6 and 7 are 
turned or folded over the cover main portion 96, the 
left and right elastic band portions 97 and 98 are fold- 
ed over the side covers 6 and 7, and the non-elastic 
band portions 99 and 100 are superpositioned on the 
elastic band portions 97 and 98 so that the left and 
right side covers 6 and 7 and the head band 85 can 
be folded into a small size for convenience of car- 
riage, as shown in Fig. 12. 

In the goggle type image display /apparatus of 
the invention, the left and right optical blocks and the 
optical block distance adjusting mechanism are at- 
tached on the support frame and the support frame 
is attached to the housing. Thus, the following effects 
are obtained: 

(1) The required mechanical strength can be re- 
duced and the structure can be simplified as 
compared to the arrangement where the optical 
blocks and the optical block distance adjusting 
mechanism are attached directly to the housing. 

(2) The positions of the optical blocks and the opt- 
ical block distance adjusting mechanism can be 



adjusted before the support frame is attached to 
the housing. The support frame can be removed 
from the housing to adjust the optical blocks with 
ease after the apparatus has been assembled 
5 once. 



Claims 

10 1 . A goggle type image display apparatus (1 ) wear- 
able on a user's head for presenting a visible im- 
age thereon, comprising: 

left and right optical blocks (2, 3) each hav- 
ing display means (11) for representing an image 
15 thereon; 

a goggle-shaped housing (5) for contain- 
ing the left and right optical blocks; 

asupportframe(11, 12, 18, 19) formidably 
supporting the left and right optical blocks; and 
20 distance adjusting means (4) mounted on 

the support frame for sliding the left and right opt- 
ical blocks along the support frame toward and 
away from each other within the housing. 

25 2. The goggle type image display apparatus as 
claimed in claim 1, wherein each of the optical 
blocks (2, 3) comprises: 

a liquid crystal display (11); 
a light source (12) provided on the rear 
30 side of the liquid crystal display for illuminating 
the Image displayed on the liquid crystal display; 

an eye lens (14) on which the Image illu- 
minated by the light is incident; and 

a lens support member (15, 17) for sup- 
35 porting the eye lens for movement to provide a 
variable focal distance. 

3- The goggle type image display apparatus as 
claimed In claim 1 or 2, wherein the distance ad- 
40 Justing means comprises: 

a pair of racks (31 , 32) provided for the left 
and right optical blocks (2, 3), respectively; and 
a distance adjusting dial (34) provided on 
one side thereof with a pinion (33) held In mesh 
45 engagement with the racks. 

4. The goggle type image display apparatus as 
claimed in any one of claims 1 to 3, wherein the 
optical blocks (2, 3) and the distance adjusting 

50 means (4) are mounted on the support frame (11 , 
12, 18, 19) as a unit 

5. The goggle type image display apparatus as 
claimed in any one of claims 1 to 4, further com- 

55 prising a nose pad (58) held in contact with a 
user's nose when the apparatus is worn on the 
user's head, the nose pad being slidably mount- 
ed on the housing (5). 
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6. The goggle type Image display apparatus as 
claimed in claim 5, fart her comprising means (65, 
67. 66) for limiting the sliding movement of the 
nose pad (58). 

7. The goggle type Image display apparatus as 
claimed in any one of claims 1 to 6, wherein the 
housing (5) comprises a main cover portion (96), 
and left and right side covers (6, 7) attached to 
the opposite sides of the cover main portion, 
each of the side covers having an earphone (9) 
and bow (8) attached thereto for sliding forward 
and rearward movement 

8. The goggle type image display apparatus as 
claimed In claim 7, wherein the earphone (9) is at- 
tached to the corresponding one of the side cov- 
ers (6, 7) for rotation about an axis extending in 
a direction of sliding movement of the earphone, 
and which comprises means for retaining the ear- 
phone rotated at a predetermined angle. 

9. The goggle type image display apparatus as 
claimed in any one of claims 1 to 8, wherein the 
housing comprises a main cover portion (96) and 
left and right side covers (6, 7) attached to the op- 
posite sides of the cover main portion, and which 
comprises a head band (85) expandable In a 
longitudinal direction, the head band being rotat- 
ably attached at one end thereof to one end of 
one of the side covers and at the otherend there- 
of to one end of the other side cover. 

10. The goggle type image display apparatus as 
claimed in claim 9, wherein each of the side cov- 
ers (6, 7) is rotatably attached atone end thereof 
through a hinge (113-115) to the cover main por- 
tion and at the other end thereof through a band 
bracket (104) to the head band (85). 

11. The goggle type image display apparatus as 
claimed in claim 10, wherein the head band (85) 
Includes a pair of elastic band portions (97, 98) 
rotatably attached at one end thereof to the re- 
spective side covers (6. 7), a pair of non-elastic 
band portions rotatably attached at one end 
thereof to each otherand at the other end thereof 
to the other end of the respective elastic bands. 

12. A goggle type image display apparatus wearable 
on a user's head for presenting a visible image 
thereon, comprising: 

left and right optical blocks (2, 3) each hav- 
ing a liquid crystal display (11) for presenting an 
Image thereon, a light source (12) provided on 
the rear side of the liquid crystal display for illu- 
minating the image presented on the liquid crys- 
tal display, an eye lens (14) on which the Image 



illuminated by t he light Is incident, and a lens sup- 
port member (1 5-1 7) for supporting the eye lens 
for movement to provide a variable focal distance; 

asupportframe{11, 12, 18, 19)forslidably 
5 supporting the left and right optical blocks; 

a goggle-shaped housing (5) for contain- 
ing the left and right optical blocks and the sup- 
port frame; 

distance adjusting means (34) mounted on 
10 thesupportframeforslidlngtheleftandilghtopt- 
ical blocks along the support frame toward and 
away from each other within the housing; 

mounting means for mounting the support 
frame on the housing with the left and right opti- 
cs cal blocks and the distance adjusting means be- 
ing attached on the support frame; and 

a head band (85) rotatably attached at the 
opposite ends thereof to the housing, the head 
band being capable of folding over the housing. 

20 

13. The goggle type image display apparatus as 
claimed in claim 12, wherein the housing includes 
a cover main portion (96), and left and right side 
covers (6, 7) attached to the opposite ends of the 
25 cover main portion, and wherein the head band 
(85) is rotatably attached at the opposite ends 
thereof to one end of the respective side covers. 



30 



35 



40 



48 



50 



55 



7 



EP0 551 781 A1 



FIG.1 




FIG. 2 




14 



EP0 551 781 A1 




9 



EP0 551 781 A1 




10 



EP 0 551 781 A1 



FIG.S 




11 



EP 0 551 781 A1 



FIG. 6 




12 



EP 0 551 781 A1 




13 



EP0 551 781 A1 



FIG. 9 




14 



EP0 551 781 A1 




15 



EP 0 551 781 A1 



FIG. 11 




16 



EP 0 551 781 A1 



FIG. 12 




101 



17 



EP 0 551 781 A1 




18 



EP0 551 781 A1 



European Pstcnt 
Office 



EUROPEAN SEARCH REPORT 



EP 92 40 3523 
Page 1 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Cftatfimof tfn 



Rocvant 

to I 



CLASSIFICATION OF THE 
APPLICATION Oat. CL5 ) 



EP-A-0 438 362 (SONY) 

* column 3, line 45 - line 49; figure 5 * 

* column 4, line 13 - line 19 * 

* column 4, line 43 - column 5, line 1; 
figure 6 * 

* column 5, line 34 - line 40; figure 7 * 

OPTOELECTRONICS DEVICES AND TECHNOLOGIES 
vol. 6, no. 1, June 1991, TOKYO, JAPAN 
pages 155 - 162 

WELLS 'A MINIATURE VIRTUAL DISPLAY 
IMPLEMENT 1 

* page 158, last paragraph; figure 4 * 

EP-A-0 077 193 (MARCONI) 

* page 8, line 9 - page 9, line 6; figure 
10 * 

FR-A-354 738 (ZEISS) 

* page 2, line 6 - line 19; figure 1 * 

EP-A-0 257 409 (CORNIER) 

* column 2, line 46 - line 54; figure 1 * 

US-A-4 154 513 (G0ULDEN) 

* column 2, line 33 - line 36; figure 1 * 

GB-A-2 166 887 (UVEX) 

* page 1, line 5 - line 6 * 

* page 2, line 22 - line 56; figures * 

US-A-5 034 809 (KAT0H) 

* column 4, line 59 - column 6, line 37; 
figures 4A-4C I 5,6A,6B * 

-/-- 



The 



search report kn beta drawn up for all da 



1.3,4 
2 

8.12 



602B27/00 



12 

1.2.4.12| 

1-4,12 
1.2.12 



TECHNICAL FIELDS 
BKAMCHED POL CLS ) 



1.4,5, 
10,12 



1,7,12 



2,7,9, 
12,13 



G02B 
G02C 
H04N 



THE HAGUE 



Data af aaajMaa if U» 

22 APRIL 1993 



S0ULAIRE D.G. 



CATEGORY OF CITED DOCUMENTS 



X : particulari? raleviat If taken llOM 
V : p cticuhri y nJcraat If camkaiai nit 

At 
On 
Pit 



T : tkewy or atlndaVi uairiyfag the iavantfcm 
E i earHer Mtaat toco aunt, fa pibllshaj on, oi 



after tat fifing ntt 
D i BDtsJMQt dtod in tfca applfritlna 
L i ■ucomcnt etuHl for c " 



of tha SDN patent faulty* 



19 



EP 0 551 781 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



EP 92 40 3523 
Page 2 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



OtMkmmfi 



CLASSIFICATION OF THE 
AmiCATION qntCLg) 



A 
A 

A 

D,A 



D,A 
D,A 



US-A-4 952 024 (GALE) 

* column 3, line 28 - line 34 * 

* colunn 4, line 5 - line 15; figure 1 * 

W0-A-9 104 508 (GENERAL ELECTRIC COMPANY) 

* page 6, line 1 - page 7, line 16; 
figures 1C,2 * 

GB-A-2 123 976 (ENGELHARDT) 

* abstract; figure 3 * 

EP-A-0 403 701 (MOORE) 

* abstract; figure 1 * 

* column 3, line 44 - column 4. line 13; 
figure 4 * 

US-H-833 (BRINDLE) 

* column 3, line 35 - line 37; figure 3 * 
US-A-4 695 129 (FAESSEN) 

* column 2, line 15 - line 22 * 

* column 2 t line 33 - line 35 * 

* column 2, line 67 - column 3, line 27; 
figures 1,4 * 

US-A-4 933 755 (OAHL) 

* column 2, line 1 - line 12; figures * 

US-A-4 636 866 (HAT TOR I) 

* column 3, line 29 - line 39; figure 2 * 



The 



report ham been ifc-own up for all 



2.7,12 

2,12 

5,6 
7,8 

9-13 



1,4,9, 
12,13 



2,12 
2,12 



TECHNICAL FIELDS 
BCABCHXD (lot. CIS) 



THE HAGUE 



DM, * mnliWw tut mmdt 

22 APRIL 1993 



S0ULAIRE O.G. 



I 

mm 
O 
ft 



CATEGORY OF QUO DOCUMENTS 
X : pvticululj rctffUt Iff ttta time 



Y : prticwHri j rojoviH If cnaUnd with mote 

OOCUENBt o' 



Ac 

O 

P 



T i theory or prfndpla oniai yin* ti • loMttttoa 
E i MriUr jMtimiX <wmwnc, fist paMkhat at, c 

■ftvtteflHniitM 
D i tfocoMrt dted la tt» i 
LtfocMMtdtotferi 



A; 



20 



